Blazars are an extreme subclass of active galactic nuclei. Their rapid variability, luminous brightness, superluminal motion, and high and variable polarization are probably due to a beaming effect. However, this beaming factor (or Doppler factor) is very difficult to measure. Currently, a good way to estimate it is to use the time scale of their radio flares. In this Letter, we use multiwavelength data and Doppler factors reported in the literatures for a sample of 86 flaring blazars detected by Fermi to compute their intrinsic multiwavelength data and intrinsic spectral energy distributions, and investigate the correlations among observed and intrinsic data. Quite interestingly, intrinsic data show a positive correlation between luminosity and peak frequency, in contrast with the behavior of observed data, and a tighter correlation between γ-ray luminosity and the lower energy ones. For flaring blazars detected by Fermi, we conclude that (1) Observed emissions are strongly beamed; (2) The anti-correlation between luminosity and peak frequency from the observed data is an apparent result, the correlation between intrinsic data being positive; and (3) Intrinsic γ-ray luminosity is strongly correlated with other intrinsic luminosities.
Introduction
Blazars show extreme observational properties (Acero et al. 2015; Ackermann et al. 2015; Fan et al. 2016a,b; and reference therein) . They are divided into two main subclasses, BL Lacertae objects (BL Lacs) and flat spectrum radio quasars (FSRQs), following to the behavior of their emission lines and further subdivided according to their synchrotron peak frequency ( Padovani & Giommi 1995; Nieppola et al. 2006; Abdo et al. 2010; Fan et al. 2016a,c ) . Recently, Massaro et al. (2015) published the largest blazar sample (the BZCAT 5.0 (http://www.asdc.asi.it/bzcat/).
Blazars were detected by EGRET ( Hartman et al. 1999 ) and are the main discovery of Fermi/LAT mission ( Abdo et al. 2009; Nolan et al. 2012; Acero et al. 2015; . The correlation between γ-rays and radio bands suggests a strong beaming effect in γ-rays (Dondi & Ghisellini 1995; Fan et al. 1998; Huang et al. 1999; Cheng et al. 2000; Fan et al. 2016a) , and the beaming factors (or Doppler factors) are estimated for some γ-ray loud blazars based on their rapid γ-ray variability time scale, X-ray and γ-ray emissions ( Mattox et al. 1993 , von Montigny et al. 1995 , Cheng, et al. 1999 Fan et al. 1999; 2013; 2014; Fan 2005 ) . In addition, a useful method to estimate Doppler factors may be found in a work (Lähteenimäki & Valtaoja 1999) , followed by many other works (Fan et al. 2009; Hovatta et al. 2009; Lister et al. 2009a; Savolainen et al. 2010 ). Doppler factor is also obtained by a synchrotron self-Compton mechanism (Ghisellini et al. 1993 ).
The strong beaming effect could be the reason of the correlations among different energy bands and among the observed parameters. For this reason, we investigate whether such correlations hold even for the intrinsic emission. We adopt f in = f ob /δ p , where f in is the intrinsic (or de-beamed) flux density, f ob is the observed flux density, δ is a Doppler factor (or boosting factor), p = 2 + α for a continuous jet (or p = 3 + α for a spherical jet), and α is a spectral index (f ν ∝ ν −α ).
In this Letter we investigate the relationship between the observed γ-ray luminosity and the peak frequency and those among their intrinsic values for a sample of Fermi blazars (Fan et al. 2016a ) with available Doppler factors. The sample properties are presented in section 2, the results in section 3 while in section 4 we give our conclusions.
Sample and Results
In this Letter, a sample of 86 flaring blazars detected by Fermi (55 FSRQs and 31 BLs) with available Doppler factor (Lähteenimäki & Valtaoja 1999; Fan et al. 2009; Hovatta et al. 2009; Lister et al. 2009a; Savolainen et al. 2010 ) is compiled. Their synchrotron peak fre-quency, multi-wavelength monochromatic luminosity, and peak luminosity are from our recent paper (Fan et al. 2016a ). The radio data is at 1.4 GHz, optical data at R band, and the X-ray data at 1 KeV. But the X-ray flux density is only available for 82 sources, the corresponding multiwavelength luminosities are shown in Table 3 .
For the sample, we investigate the relationship between luminosity and Doppler factor and show the results in Table 2 and Fig. 1 . For the relationship between the peak frequency, logν, and luminosity, the corresponding results are listed in Table 2 and shown in Fig. 2 .
When we consider the intrinsic ( or de-beamed ) monochromatic luminosity, we have log(νL in ν ) = log(νL ν ) -(p + 1) logδ. Here we obtain the spectral index, α by fitting the data (f ν ∝ ν −α ) at the corresponding bands. We calculate radio spectral indexes (α R ) for all the 86 sources, optical indexes (α O ) for 62 sources, and X-ray spectral indexes (α X ) for only 5 sources. For the sources without fitting α O and α X , we look for those parameters from the available literatures and get 70 α X 's and 4 α O 's. Then we have averaged spectral index, < α O > = 1.155 for 28 BL Lacs and < α O > = 0.805 for 38 FSRQs; < α X > = 1.021 for 25 BL Lacs and < α X > = 0.738 for 50 FSRQs, they are used to replace unknown spectral indexes.
For the intrinsic peak frequency, peak flux, and integrated flux, we use the intrinsic multiwavelength data to calculate the SEDs as did in Fan et al. (2016a) 
, P 1 is a curvature parameter, P 2 is the intrinsic peak frequency, and P 3 is the intrinsic integrated flux, from which we calculate the intrinsic bolometric luminosity.
The correlation between intrinsic γ-luminosity and monochromatic ( peak and bolometric ) luminosity are shown in Fig. 1 and those between the intrinsic luminosity and peak frequency are listed in Table 2 and shown in Fig. 2 .
Discussions
AGNs are the most numerous population of detected sources in the Fermi mission, which provide us with a good opportunity to study their emission mechanism and beaming effects.
In 1998, Fossati, et al. calculated the spectral energy distribution for a sample of blazars ( RBLs, XBLs, and FSRQs), investigated the relationship between the radio luminosity (peak luminosity) and peak frequency, and found that there is a sequence for blazars with higher radio luminosity sources corresponding to lower frequency and lower luminosity sources to higher peak frequency. In 2008, Nieppola et al. investigated Note to the Table: Col. (1) The correlation between luminosity (logνL ν ) and peak frequency ( logν p ). From the top to the bottom is for γ-ray, X-ray, optical, radio, and peak luminosity; Middle panel: Correlation for intrinsic values between γ-ray and monochromatic luminosity for the case of p = 2 + α (from the top to the bottom is for bolometric, X-ray, optical, radio, and peak luminosity), and Right panel: Correlation for intrinsic values between γ-ray and monochromatic luminosity for p = 3 + α. frequency and peak luminosity from observed and intrinsic data. The anti-correlation from the observed data was not found in the intrinsic data. Giommi et al. (2012a,b) pointed out that the anti-correlation is due to a selection effect. Their FSRQs sample was not showing any anti-correlation (Giommi et al. 2012a ), while a simulation produced an anti-correlation between the radio luminosity and synchrotron peak frequency (Giommi et al. 2012b ). Mao et al. (2016) calculated SEDs for a large sample of blazars from the Roma-BZCAT catalog, and found that the peak frequency increases when the radio ( and bolometric ) luminosity decreases.
In the present Letter, we compile a sample of Fermi blazars with available Doppler factors and investigate the relationship between peak luminosity (monochromatic luminosity) and Doppler factor, and that between luminosity and peak frequency. It is found that the monochromatic luminosity is closely correlated with Doppler factor, which confirms that the emissions in blazars are strongly beamed. For the correlation between luminosity and peak frequency, a close anti-correlation is found for radio luminosity, which is consistent with the results for the observed radio luminosity in Fossati et al. (1998) and Mao et al. (2016) . Our result for the observed peak luminosity and peak frequency is consistent with that in Fossati et al. (1998) and Nieppola et al. (2008) . It is also found that an anti-correlation exists for the γ-ray band (r = −0.356 and p = 7.73 × 10 −4 ). But there is no correlation for optical band (p = 86%), the reason is perhaps that some host galaxies in BL Lacs contribute optical emission and that the accretion disk in FSRQs contributes optical emission, which dilute the anti-correlation. When intrinsic data are considered, we have positive correlations between monochromatic (and peak) luminosity and peak frequency. Our results confirm that found in Nieppola et al. (2008) for peak luminosity and peak frequency, and show a positive correlation for the γ-ray luminosity and peak frequency as shown in Fig. 1 and Table  2. From Table 2 , it can be clearly seen that the correlation coefficients for the correlations of γ-ray against the lower monochromatic luminosity (radio, optical, X-ray) and the peak luminosity in the case of p = 3 + α are greater than those for the corresponding correlations in the case of p = 2 + α, and the chance probability for the correlation in the case p = 3 + α is much lower than that in the case of p = 2 + α. When we consider the correlation between intrinsic luminosity and peak frequency, similar results are obtained. So, it is concluded that correlations for the intrinsic data in the case of p = 3 + α are closer than those in the case of p = 2 + α suggesting that our discussion favors a spherical jet.
For the above discussions, we use the averaged values to replace the unknown optical and X-ray spectral indexes. These replacements may cause some errors in correlation analysis. Thus, we re-investigate the correlations only for the sources with available spectral indexes, and it is found that the fitting slopes, the correlation coefficient and the chance probability introduce only little change.
Analyzing the behavior of the luminosity versus the peak frequency, we find anticorrelations in the observer frame and positive ones in intrinsic data, suggesting that the anti-correlation may arise from a beaming effect or, as discussed in the works by Giommi et al. (2012a,b) , from a selection effect. In fact the sample is relatively small, as we considered here only sources which underwent flaring episodes, needed to estimate the Doppler factors, making up thus a sample of less than 10% of Fermi blazars. In our previous paper (Fan et al. 2016a ), we calculated spectral energy distributions (SEDs) for 1392 Fermi blazars, out of which 999 have redshifts and only 86 have available Doppler factors, we calculate their average monochromatic luminosity at radio, optical, X-ray, and γ-ray bands, and have < log L R (erg/s) >= 42.28 ± 1.26, < log L O (erg/s) >= 45.24 ± 0.84, < log L X (erg/s) >= 44.60±0.99, and < log L γ (erg/s) >= 45.27±1.31 for the 913 sources without Doppler factors and < log L R (erg/s) >= 43.32 ± 0.87, < log L O (erg/s) >= 45.63 ± 0.72, < log L X (erg/s) >= 44.86 ± 0.96, and < log L γ (erg/s) >= 45.98 ± 1.07 for the 86 sources with available Doppler factors. When a K-S test is adopted to the luminosity distributions of the sources with/without known Doppler factors, it is found that the chance probability for the two luminosity distributions to be from the same distribution is p = 4.11 × 10 −9 , 1.60 × 10 −6 , 1.11 × 10 −3 , and 1.93 × 10 −4 for their radio, optical, X-ray and γ-ray bands respectively. It indicates that the sources in our sample is obviously brighter than those without Doppler factors. So, for the sources with flaring events, their anti-correlation between observed luminosity and the peak frequency is an apparent result, their intrinsic correlation is positive. Since our Fermi blazar sample with known Doppler factor is small, we will try to compute more Doppler factors for the Fermi blazars, and re-do the analysis in the future.
In our previous work, we found that γ-ray luminosity is closely correlated with other monochromatic luminosity (X-ray, optical, and radio bands), bolometric and peak luminosity for a sample of 1392 Fermi blazars. When the redshift effect is removed, the correlation still exists between γ-ray and optical, radio, peak, and bolometric luminosities (Fan et al. 2016a) . When the intrinsic luminosities are used for the correlation analysis, it is found that there are strong correlations between γ-ray luminosity and other monochromatic and peak luminosities. As listed in Table 2 , we can see that strong correlations exist between γ-ray luminosity and peak, radio, and bolometric luminosities for the case of p = 3 + α, with r ∼ 0.92 and p ≤ 6.91 × 10 −35 . We conclude by noting that strong correlations are consistent with the fact that GeV γ-rays are from SSC process in blazars.
Conclusions
In this Letter, we consider a sample of 86 flaring blazars, detected by Fermi, with available Doppler factors, calculate their intrinsic SEDs, and investigate some correlations. Our conclusions are as follows: 1) The anti-correlation between luminosity and peak frequency for the flaring sources with known Doppler factors in the observer's frame maybe caused by a beaming effect; 2) There is a positive correlation between intrinsic monochromatic (γ-ray, X-ray, optical, and radio band) luminosity and peak frequency; 3) There are strong correlations between intrinsic γ-ray and other luminosity suggesting that the GeV γ-rays are mainly from SSC; 4) Our analysis favors a spherical jet in the Fermi blazars.
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